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ABsTRACT: The Coyote Lure Operative Device (CLOD) is designed to deliver a variety of substances to coyotes. Field 
evaluations have demonstrated frco.ranging coyotes will activate CLODs, but little is known about coyote behavior when 
enco\Dltering the device in familiar or 1mfamiliar environments, an essential consideration. Captive coyotes show ncophobic 
behaviors toward novel objects in familiar tcrritoty, while responses to scent stations in similar scenarios have been mixed. Frce-
ranging coyotes are more likely to investigate novel items and are more vulnerable to capture while tre<lpusing in adjacent 
territories than whm "at home". We examined responses of captive coyotes toward CLODs in familiar and 1mfamiliar settings. We 
fo\Dld no significant ncophobic response toward CLODs with respect to territory familiarity, although captive coyotes spent 
significantly more time within 1 m of the device in a familiar environment Relatively small sample si7.es make broad inferences 
difficult, but our data suggest that territory familiarity might not be a strong factor in responses to the CLOD. However, more 
research is necessmy. 
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INTRODUCTION 
Most mammals inhabit a home area and maintain 
familiarity with it by frequent exploration of that area 
(Sheppe 1966). Responses to novel stimuli can influence 
an animal's reaction to its environment (Mayeaux and 
Mason 1998). Neophobia bas been defined as ''the 
avoidance of 1mfamiliar (novel) objects in familiar 
surroundings" (Barnett 1958:195), "avoidance of a new 
food or flavor'' (Reidinger and Mason 1983:21) and ''fear 
of the new" (Conover 2002:253). 1bis phenomenon is 
frequently exploited by wildlife managers who use fear-
provoking stimuli to hue wildlife away from crops. 
Researoh suggests that novel stimuli invoke fear and 
exploratoiy behavior (Montgomery 1955), with the level 
of neophobia declining as objects become familiar 
(Sheppe 1966). Barnett (1958) showed wild rats (Rattus 
norvegicus) avoided mifamiliar objects while tame ones 
did not Neophobic behavior may be related to foraging 
strategies (Webster and Lefebvre 2000, Mettko-Hofmann 
et al. 2002)t with generalists being more likely to 
investigate novel items than species with more selective 
diets. Studies have demonstrated that habivores avoid 
novel food items after such foods have caused malaise 
(Bwritt and Provenm 1989). Researoh shows that 
captive primates readily investigate novel objects (Joubert 
and Vauclair 1986), but this could be a result of stimulus-
impoverished captive environments. In familiar 
environments, captive coyotes (Canis lalrans) exlnbited 
neophobic responses to novel objects (Windbeig 1996t 
Harris and Knowlton 2001, Heffernen 2001) and scent 
stations (Harris and Knowlton 2001 ). 
Researoh bas also demonstrated that coyotes are more 
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likely to be captured on the periphery of their tcrritoiy or 
while trespassing than when they are "at home" (Hibler 
1977, Althoff 1978, Woodruff and Keller 1982, 
Wmdberg and Knowlton 1990). Studies in California 
suggest dominant, breeding coyotes are primarily 
responsible for sheep depredation, but are also the most 
difficult to remove (Sacks et al. 1999a, Blejwas et al. 
2002). Sequin (2001) reported that juvenile coyotes were 
more vulnerable to photo-capture, while dominant 
animals watched where cameras were placed and avoided 
those locations. 1bis implies that coyotes, particularly 
dominant animals holding tcrritories, maintain intimate 
knowledge of their surroundings and avoid novel items. 
The coyote lme operative device (CI.OD) was 
developed by Marsh et al. (1982) as a substance delivery 
system for coyotes. Potential active ingredients include 
vaccines, contraceptive agents, physiological markers, 
and toxicants (Ebbert and Fagre 1987). Design 
modifications were made by Ebbert (1988), and the 
current model consists of a 30-ml plastic vial with a rigid 
nylon core (unit head) (Figures 1 t 2), attached to a steel 
anchor stake driven into the ground (Figure 3). The 
plastic vial contains a "carrier" solution highly palatable 
to coyotes and the active ingredient to be delivered. The 
outside of the unit head is smeared with an attractant 
de&gned to elicit a biting and chewing response. Upon 
chewing the Cl.OD, coyotes ingest the active ingredient 
along with the palatable carrier solution. A complete 
history of the development of the CI.OD concept is 
provided in Fagre and Ebbert (1988). With the contimted 
restriction of predator control methods available to 
wildlife managers, the CI.OD offm a delivery system 
with the potential to be highly selective with little risk to 
non-~ species, characteristics that may be more 
acceptable to the public (Reiter et al. 1999). 
We investigated whether captive coyotes exhibited 
n~bobic responses toward CLODs in familiar and unfa-
miliar environments. Knowledge of bow coyotes respond 
to CLODs in a captive setting, where variables can be 
controlled, can provide insight into bow wild coyotes 
may respond. Previous research suggests that coyotes are 
more likely to exlnbit ncopbobic responses to novel 
stimuli in fiuniliar than in unfamiliar environments. The 
objective of this experiment was to ascertain whether 
responses to the CLOD as a novel object in fiuniliar and 
1mfamiliar environments are consistent with previous 
research. This bas important implications for placement 
of CLODs during actual use. 
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Figure 1. CLOD components 
lndude the at8el anchor 
stake (A), 3Cknl plas1lc vlal 
(B), rfgld nylon core (C), vial 
cap (D), and splU shield (E). 
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Figura 2. Cross-eec:tlon of 
CLOD when fully 
assembled. 
Figure 3. Fully-assembled CLOD as It appears anchored 
In the ground. 
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STUDY AREA 
Experiments took place at the USDA APHIS National 
Wildlife Research Center Predator Ecology Center, lo-
cated 8 km south of Logan, Utah. All experiments were 
conducted in the 1.0-ha enclosures. These enclosures 
consist of 4 wedge-shaped pens converging on a central 
observation building. Kennels for housing study subjects 
prior to observations are located at the base of the 
observation building, with 2 kennels opening directly into 
each of the experimental arenas. :Each side of an 
individual wedge-shaped enclosure is defined as a ''ray'', 
and the back fence is defined as the fence arc furthest 
from the observation tower. The description of "left ray'' 
and "right ray'' refers to the fence as it is viewed from the 
observation tower toward the back fence arc. Vegetation 
in the experimental arena was mowed 1-7 days prior to 
starting experiments so devices could easily be seen from 
the observation building. A detailed description of this 
site was provided by Harris and Knowlton (2001 ). 
MEmODS 
Study Subjects 
Eighteen adult coyotes > 1 year old were selected 
randomly from the captive colony, with an equal number 
of males and females. Ten animals were used for the 
1mfamiliar territory tests and 8 for the familiar territory 
tests. All study subjects were naive to the experimental 
arena and had not been used in previous studies involving 
lures. 
Environment Descriptions 
Unfamiliar Environment 
Coyotes for this treatment were transported from the 
main colony to the kennels under the observation building 
and were given approximately 18 hours to acclimate to 
the kennels. They were released into the experimental 
arena the ·following morning prior to feeding and 
observations began immediately. Den boxes and shade 
shelters were available and water was provided ad 
libitum. 
Familiar Environment 
Subjects for this treatment were transported from the 
main colony to the kennels under the observation building 
and given 4 days to acclimate to the kennels and the 
experimental arena. Shade shelters and den boxes .were 
available, and water was available ad libitum. Harris and 
Knowlton (2001) allowed 3 days for fiuniliari7.ation to the 
kennel and 17 days for familiarization to the experimental 
arena. Windberg (1996) used a 1-day familiarization 
period to the kennels, and a 5-day acclimation period 
before the experimental arena was considered ''familiar'. 
However, space-use patterns conducted by Windberg 
(1996) showed that coyotes explored the enclosure fully 
for 3 days, and then restricted their use to specific areas. 
A 4-day acclimation period was considered sufficient to 
become familiar with the kennels and experimental arena 
(D. Zemlicka, USDA APHIS National Wtldlife Research 
Center, pers. commun.). 
Device Placement 
The side of the kennels facing the experimental arena 
was covered prior to device placement to prevent coyotes 
from watching where the device was placed. Devices 
were placed randomly 1 - 10 m from either the left or the 
right ray 20 - 100 m from the back fence, and 10 - 15 min 
prior to observations. Upon entering the experimental 
arena, one of us (ARB) paced the appropriate distance 
and drove the anchor stake into the ground with a 
hammer, attached the unit head, and applied the lure. 
After applying the lure, ARB used a varied walking 
pattern toward the exit gate prior to discourage leaving a 
second direct scent trail to the device. Unit heads were 
filled with 25 ml of a 19: 1 mixture of non-toxic light com 
syrup (Karo®, Best Foods, Englewood Cliffs, NJ) and 
powdered sugar ("Albertson's", Boise, ID) as 
recommended by Ebbert (1988). The unit head was 
smeared with 0.2 ml of Fatty Acid Scent (FAS; Pocatello 
Supply Depot, Pocatello, ID) and 0.2 ml of lubricating 
jelly ("Shopko", Green Bay, WI) to increase the lure's 
adhesive properties. Ebbert (1988) recommended using 
0.5 ml of lure, but preliminary observations indicated this 
initiated a predominance of rub-rolling behavior, 
consistent with responses to excessive lure (S. Blom, 
Pocatello Supply Depot, Pocatello, ID, pers. commun.). 
For logistical pwpose5, 2 animaJs were tested 
concurrently in non-adjacent pens, reducing the risk of 
agonistic displays among study subjects. Experiments 
were approved by Institutional Animal Care and Use 
Committees at the National Wildlife Research Center in 
Ft. Collins, CO (QA-970), and Utah State University 
(IACUC # 1073). 
Data Collection 
Observations commenced at 06:30 and continued for 
2 hours. Observations were video taped and transferred 
to Digital Video Disk (DVD) to facilitate later analysis. 
To compare the level of neophobic responses, we defined 
approach types based on previous studies by Harris and 
Knowlton (2001) and Windberg (1996). In addition, we 
collected data on time spent within 1 m of the device. 
The approach types are defined as follows: 
1. Direct Approach: Unhesitating approach to within 
1 m of the device, followed by visual and/or olfactory 
investigation. 
2. Cautious Approach: Circular approach to :Sl m of 
the device, with approach/retreat behaviors. 
3. Neophobia/neophobic: Unwillingness to approach 
<1 m of the device after initial detection. We included 
the first approach toward the device in the data analysis. 
After the first approach, the device was no longer 
considered ''novel". 
4. Time spent within 1 meter: While previous 
research has analyzed time spent within 5 m of a novel 
object as a measurement of caution or neophobia (Harris 
and Knowlton 2001 ), we decided to use time spent within 
1 m because we frequently observed study subjects 
passing within 1 - 5 m of the device without taking any 
apparent notice of it. 
5. Number of Approaches: The number of times a 
study subject approached to <1 m of the device. 
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6. Activation: Ingestion of at least some of a CLOD's 
contents. 
7. Handling time: Time spent biting, licking or chew-
ing a CLOD. 
Data Analysis 
Approach type data was analyzed using Pearson's chi-
squared test and maximum likelihood ratio test using 
PROC FREQ (SAS Institute 2002) with the null 
hypothesis that the proportion of neophobic responses is 
the same in both environments. To analyze the time 
spent within 1 m (hereafter ''time''), handling time, and 
the number of approaches, we fit a 2-way analysis of 
variance in a completely randomized design comparing 
least squares means (hereafter "means'') using the GLM 
procedure (SAS Institute 2002). All statistical analyses 
were performed with a= 0.05. 
RESULTS 
We disregarded rearing history as an influential factor 
based on previous research (Harris and Knowlton 2001). 
Movements of 3 subjects were limited to pacing a short 
section of fence for the entire observation period. These 
individuals never approached the device and were 
discarded as ''poor test subjects" (Phillips et al. 1990). 
The remaining study subjects (n = 15) approached and 
interacted with the device through olfactory investigation, 
rubbing, rolling, handling, or activation. Eight of 15 
study subjects (53%) activated CLODs. Results for 
activation were too meager for statistical analysis relative 
to territory familiarity, but these data are presented for 
informational pwposes in Table 1. 
Table 1. Number of CLOD activations by male and female 
coyotes In familiar and unfamiliar environments In 
MllMlle, Utah, 2002 - 2003. 
Sex 
Male 
Female 
Total 
FamDlar 7 
UnfamUiar 8 
Total 15 
2 
1 
3 
Because sample sizes were too small for individual 
statistical analysis, the categories "caution" and ''neopho-
bia" were combined under the heading ''neophobia" in a 2 
x 2 contingency table (fable 2). Chi-$(JWlred analysis 
revealed no differences in the number of neophobic 
approaches (males and females combined) in fiuni1iar or 
unfamiliar environments using either the Pearson,s 
Table 3. Least squares means (Standard Error) of response variables with respect to coyote sex and status. 
-su Environment Status 
chi-squared Ci= 0.1339, 1 df, P = 0.7144) or maximum-
likelihood ratio tests Ci= 0.1346, 1 df, P = 0.7137). 
Analysis of variance of main effects (fable 3) 
averaged over the levels of other factors revealed signifi-
cant differences (P = 0.0458) in time with respect to 
environmental familiarity (hereafter "status"). No 
significant differences in time were detected with respect 
to sex (P = 0.5466) or sex-by-status (P = 0.2318). 
Analysis of variance of handling time revealed no 
differences with respect to sex (P = 0.4495). or sex-by-
status (P = 0.5407). Differences in handling time with 
respect to status were significant (P = 0.0223). 
Analysis of variance of main effects of the number of 
approaches did not differ with respect to sex (P = 
0.3676). status (P = 0.7113). or sex-by-status (P = 
0.2481). 
DISCUSSION 
Previous research on responses to novel stimuli by 
captive and wild coyotes suggested that coyotes are more 
likely to investigate novel objects in unfamiliar environ-
ments where all stimuli are considered "novel" 
(Windberg 1996, Harris and Knowlton 2001). This phe-
nomenon may explain why fi:e:f>ranging coyotes are 
captured more frequently on the periphery or outside their 
home areas (Hibler 1977, Althoff 1978, Woodruff and 
Keller 1982, Windberg and Knowlton 1990). While neo-
phobic responses to scent stations have been mixed, 
Windberg (1996) suggested that coyotes are more neo-
phobic toward visual than olfactory stimuli, and less 
neophobic toward smaller items than larger ones. 
Previous studies have found that captive coyotes exhibit 
fewer neophobic responses to smaller items. Heffernen 
(2001) demonstrated that coyotes investigated small (10 
cm) traffic cones more frequently than large (90 cm) 
ones. Size of the CLOD unit head may be small enough 
to overcome potential neophobic reactions. This implies 
that successful use of CLODs in wild populations may be 
more dependent upon the qualities of the olfactory 
attractant than perhaps size or placement location. 
The results of this study concur with Windberg's 
(1996) findings regarding scent stations and suggest that 
neophobic responses to the CLOD may be based more on 
olfactory than visual cues. Phillips et al. (1990) also 
descnbed olfaction as the primary cue in responses to 
various lures. Mason et al. (1999) found that color played 
a role in the frequency of M-44 activation, and Mason 
and Burns · (1997) found that wooden dowels that 
contrasted with the color of the background were pulled 
more often than were those with more cryptic colors. 
This suggests that a lack of response could be due to poor 
detectibility. However, detection of the device did not 
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appear to be an issue in this study. The 3 ''poor test 
subjects" (described previously) who did not approach 
CLODs restricted their movements to a small section of 
the experimental arena and did not have the opportwrity 
to encounter or smell CLODs. 
The overall low activation rate, 53%, may be a 
function of lure strength. While FAS is designed to elicit 
a bite, lick, and chew response, high concentrations can 
result in a predominance of rub-roll behavior (S. Blom, 
Pocatello Supply Depot, Pocatello, ID, pers. commun.). 
This is supported by observations in which all coyotes 
that approached CLODs exhibited rubbing and rolling, 
but did not necessarily activate CLODs. Lure strength 
could also account for approach and retreat behavior, as 
well as a reluctance to approach closer than 1 m. Studies 
with CLODs in California revealed that use of highly 
concentrated lures resulted in avoidance behavior (RHS, 
pers. observation). While rub-rolling is not the desired 
response, Phillips et al. (1990) suggested this behavior 
could hold animals at a site and provide opportwrities for 
activation later. 
Repeated visits during the observation period by 
coyotes initially exlu'biting neophobia frequently resulted 
in the downgrading of approach type to "direct", as well 
as eventual activation of the device. Thus, it is possible 
that decreasing the concentration of lure could have 
enhanced activation rates. On 3 occasions when the 
device was approached but not activated during the 2-
hour observation period, activation did occur when study 
subjects were exposed to the device for up to 24 hours. 
This suggests if CLODs are available for a longer period 
of time, activation may be more likely. 
Not all coyotes in this study located CLODs, nor did 
all coyotes that did locate CLODs activate them. This 
phenomenon implies that not only is it important to use 
an attractant that is detectable over longer distances, but 
to place CLODs in areas where coyotes are more likely to 
encounter them during regular movements within 
territories. 
Coyotes spent more time within 1 m of the device 
with more handling time in familiar than in unfamiliar 
environments. While this could be explained by a higher 
number of activations in familiar than unfamiliar 
environments, it runs contrary to the expectation that 
novel objects in familiar surroundings would be avoided. 
Montgomery (1955) noted that novelty often elicits both 
neophobic and exploratory behavior and the strength of 
the stimulus can determine which behavior predominates. 
In this case, it appears the stimulus was sufficient to elicit 
exploration more frequently than neophobia. It is also 
possible that the lack of neophobic responses was the 
result of a stimulus-impoverished captive environment. 
The captive study subjects are frequently in contact with 
human-induced stimuli and might not respond in the 
same manner as wild coyotes subjected to human 
exploitation. 
MANAGEMENT IMPUCATIONS 
Our data provides evidence that male and female 
coyotes will activate CLODs when encoWltering them, 
regardless of familiarity with the environment. These 
results suggest that coyotes may activate CLODs placed 
within their home range and increase the probability of 
targeting specific individuals. Research has demonstrated 
that livestock depredation by coyotes is the result of 
relatively few dominant animals (Connolly et al. 1976, 
Timm and Connolly 1977, Jaeger et al. 2001), and by 
those whose tenitories overlap livestock enclosures or 
pastures (Sacks et al. 1999b). Because coyotes frequently 
are difficult to capture within their home ranges using 
traditional methods, it is possible the lack of neophobic 
responses to the CLOD could be tmned to the advantage 
of the livestock producer, wildlife manager, or Wildlife 
Services officer. While caution must be exercised in 
extrapolating results from captive to wild settings, these 
results suggest that placing CLODs within coyote home 
ranges potentially could target the animals occupying 
those home ranges, increasing the ability to target 
individual animals. In addition, methods that improve the 
selective potential of removal methods may be more 
accepted by the public and make implementation of such 
techniques subject to less opposition (Andelt et al. 1999, 
Reiter et al. 1999). 
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